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I claim: 

1 . A low-boron, high-barium concentration glass fiber 
composition comprising: 

less than about 1 weight percent boron; 
from about 5.5 to about 18 weight percent barium oxi 



from about 10 to about 14.5 weight percent alkali oxide; 

A 

from about 4 to about 8 weight percent alumina; 
from about 1 to about 9 weight percent alkaline earth oxide, 
excluding barium oxide: 
10 from about 2 to about 6 weight percent zinc oxide; 

from about 0.1 to about 1.5 weight percent fluorine; and 
a balance of the glass fiber composition being silica. 



^ 2. fj^l^j^'^®'^ composition of claim 1 , wherein the boron is 

O 15 present as B2O3, alkali oxide is present as NaaO or K2O, and alkaline earth oxide 



is present as CaO or MgO. 

3. The glass fiber composition of claim 1 , wherein the alkali .^r^^^^^-^ 
oxide is present as Na20 and K2O and alkaline earth oxide is present as CaO and 

20 MgO. 

4. The glass fiber composition of claim 1 , further comprising 
less than about 0.2 weight percent of one or more compounds selected from 
the group consisting of MnO, SrO, Li20, TiOa, ZrOa and Fe203. 



5. A l^wv-boron, high-barium filter comprising: 
glass fibers^mprisinli, 
about 0 to 1 weiaht percent boric oxide; 
from about 6 to d^^]f/]1 3 weight percent barium oxide; 
30 from about 10 to abSCt 14.5 percent R2O, wherein R2O is a 

mixture of sodium oxide and pot^ssiam oxide; 

from about 4 to 8 weight percent alumina; 
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from about 1 to aboutp weight percent calcium oxide and 
magnesium^^xide; I 

K)m about 2 to about 6 weight percent zinc oxide; 
frotap about 0.5 to about 1 .5 weight percent fluorine; 
a bamnce of the glass fibers being silica; and 
wherem the glass fibers have an average diameter of from about 
0.1 fjm to about 8.1 bV/m. 



6. The filter of cipim 5, wherein the average diameter of the 



glass fibers is from about (A 1 iNvn 



compnsing: 




to about 3.0 fjo). 



7. Low-boron\hi^gh-barium fine-diameter glass fibers 



less than about 1 w 



ight percent of B2O3; 



from about 5.5 to about 18 weight percent BaO; 



1 



from about 10 to aDout\14.5 weight percent of Na20 and K2O; 
from about 4 to about 8 weight percent of AI2O3; 
from about 1 to about 9 weight percent CaO and MgO; 
from about 2 to about 6 weraht percent ZnO; 
from about 0.1 to about 1 .5 weight percent F2; 
less than about 0.2? weight percent of MnO, SrO, LiaO, TiOi, ZrOi 



and FeaOa; and 

a balance of Si02. 



8. The glass fibers of claim 7, wherein the glass fibers have an 
average diameter of from about' 0.1 /jvn to about 3.0 //m. 



9. A low-boron, high-barium glass fiber composition comprising: 
less than about 1 weight percent of boric oxide; 
from about 6 to about 16 weight percent barium oxtdej^^^^C 
from about 10 to about 12.5 weight percent of alkali oxide; 
from about 5 to about 6 weight percent of alumina oxide; 
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from about 1 to about 9 weight percent alkaline earth oxide; 
from about 2 to about 5 weight percent zinc oxide; 
from about 0.1 to about 1 .0 weight percent fluorine; and 
a balance of the composition being silica. 



' 10. The glass fiber composition of claim 9, wherein the glass 

fiber composition forms glass fibers having an average diameter of from about 
0.1 //m to about 3.0 //m. 

1 1 . The glass fiber composition of claim 9, wherein boron is 
present as B2O3, alkali oxide is present as Na20 and K2O, and alkaline earth 
oxide is present as CaO and MgO. 

12. The glass fiber composition of claim 9, further comprising 
less than about 0.2 weight percent of one or more compounds selected from 
the group consisting of MnO, SrO, Li20, Ti02, Zr02, and Fe203. 



13. A low-boron, high-barium glass fiber composition comprising: 

less than about 1 weight percent of boron; 

from about 6 to about 1 6 weight percent barium oxide; 

from about 10 to about 12.5 weight percent of alkali oxide; 

from about 5 to about 6 weight percent of alumina oxide; 

from about 1 to about 9 weight percent alkaline earth oxide; 

from about 2 to about 5 weight percent zinc oxide; 

from about 0.1 to about 1.0 weight percent fluorine; 

a balance of the composition being silica; and 

wherein the glass fiber composition forms glass fibers having an 



average diameter of from about 0.1 //m to about 8.1 5 /;m. 



1 4. The glass fiber composition of claim 1 3, wherein the glass 
fibers have an average diameter of from about 0.1 //m to about 3.0 pm. 



10 
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-4-§-: A low ^ bQror h^^ ^u^lhbar l Uln I ijC P A u i UL P /\ f i l trr rnm prisinq^ 



glass fibers comprising, 
less than about 1 weight percenf of B2O3; 
from about 6 to about 16 weignt percent BaO; 
from about 10 to about 12.5 vyeight percent of Na20 and K2O; 

from about 5 to about 6 weight percent of AI2O3; 

// 

)m about 1 to about 9 weight percent CaO and MgO; 
frorn about 2 to about 5 weight percent ZnO; 

from\bout 0.1 to about I.q' weight percent F2; 

I 

less tha)^ about 0.2 weight /percent of MnO, SrO, Li20, Ti02, Zr02, 




and Fe203; 

a balance 
wherein 
0.1 //m to about 8.1! 



16. 

average diameter of 



Si02; and 

fibers Kave an average diameter of from about 



5, wherein the glass fibers have an 
[//m to about 3.0 //m. 



17. A method of making glass fibers for use in forming HEPA or 

/ \ 

ULPA glass filters having a low-b(|ron concentration comprising: 

fiberizing a molten glass conriposition, wherein the glass 



composition comprises less than/about 1 weight percent of boron, from about 
5.5 to about 18 weight percent barium oxides from about 10 to about 14.5 
weight percent of alkali oxide, from about 4 ta about 8 weight percent of 
25 alumina, from about 1 to aboutfs weight percent alkaline earth oxide, from 
about 2 to about 6 weight percent zinc oxide, froWi about 0.1 to about 1.5 
weight percent fluorine, and afbalance of the composition being silica; 

spinning the molten glass composition produce glass fibers; and 
attenuating the |lass fibers. 
30 k 
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18. NThe method of claim 17, wherein the glass composition has 
boron present as B203\alkali oxide present as NaaO and K2O, and alkaline earth 
oxide present as CaO ana\|yigO. 



5 



19. The method orf claim 17, wherein the glass fibers are spun to 
have an average diameter of from sKiput 0.1 //m to about 3.0 /jvr\. 



